Background: Tobacco use is associated with oral diseases. Evaluating research on tobacco use and oral health can provide insight into the prevailing situation and help engage dental personnel in tackling the tobacco problem. Aims: This study aimed to map knowledge gaps on tobacco and oral health research in the Eastern Mediterranean Region based on four articles of the Framework Convention on Tobacco Control (FCTC). These were: article 12 -use of communication tools to promote tobacco education and awareness; article 14 -promotion of tobacco cessation; article 20 -exchange of information on determinants and outcomes of tobacco use; and article 22 -international cooperation to transfer expertise to strengthen national tobacco control strategies.
Introduction
Tobacco is associated with many health problems and high mortality rates (1) . It is a risk factor for oral diseases including periodontal pockets, alveolar bone loss, tooth mobility, tooth loss and implant failure (2) . Studies have shown a higher risk of caries because of lower pH of saliva, reduced salivary buffering capacity, sugar added to tobacco by manufacturers and high number of lactobacilli and Streptococcus mutans in the mouths of tobacco users (3, 4) . Tobacco causes mucosal irritation that may progress to oral precancerous and cancerous lesions. The associated heat from tobacco smoking causes mucosal dryness and higher intraoral temperature with a greater risk of oral infections. Other oral effects of tobacco include bad breath (5) , staining of teeth, altered taste and nicotinic stomatitis (2) . All forms of tobacco are implicated in such health effects including smoked tobacco, such as cigarettes, cigars, and pipes (6) , and smokeless tobacco, such as snuff or chewed tobacco (7) .
The World Health Organization (WHO) proposed the Framework Convention on Tobacco Control (FCTC) which is a global public health treaty providing a path for governments to control tobacco. The FCTC came into effect in 2005 and as of 2017, 181 countries are party to the convention (8) .
The WHO Eastern Mediterranean Region (EMR) comprises 22 countries. Of the WHO regions, the EMR had the highest increase in the number of tobacco users from 2010 to 2015 (9) and this number is expected to further increase by 25% by 2025 (10, 11) . The increase in tobacco use is attributed to the large proportion of young people who are likely to become users if no action is taken. It is also attributed to the growing use of tobacco in women and use of smokeless tobacco and waterpipes (12) . The countries of the Eastern Mediterranean Region, except Palestine and Somalia, are FCTC signatories/ parties indicating their political commitment to support the treaty. However, implementation of the FCTC had not progressed in these countries between 2011 and 2015 (13) and this is still likely to be the case. signs earlier than other health care professionals. Therefore, they are in a position to offer preventive care (e.g. cessation advice) (14) . The FCTC includes four articles that can be supported by dental care personnel and assessed by dental research. These are: article 12 on use of communication tools to promote education and awareness of tobacco issues; article 14 on promotion of tobacco cessation; article 20 on exchange of information about determinants and outcomes of tobacco use; and article 22 on international cooperation to transfer scientific expertise to strengthen national tobacco control strategies (15) . Thus, the FCTC can guide the design, implementation and evaluation of oral health and tobacco research in the Region to maximize its effect on tobacco control.
Evaluating the type, location and progress of dental research conducted in the Eastern Mediterranean Region on tobacco and oral health can help engage dental care personnel in tobacco control, identify countries where research is needed because of a high prevalence of tobacco use and allow countries of the Region to build on each other's successes to control tobacco use. Evaluating research also provides insight into the prevailing situation to enable capacity-building for dental researchers using regional expertise to tackle the tobacco problem.
A scoping review maps research evidence on a broad topic and identifies research gaps. It follows a rigorous method to identify publications, ensure that they fit prespecified criteria and chart items to develop a research map (16) . A scoping review was used here to map dental research on tobacco and oral health according to selected FCTC articles and identify knowledge gaps in the 22 countries of the WHO Eastern Mediterranean Region.
Methods

Study design
A scoping review methodology, as outlined in the Joanna Briggs Institute manual (17) and the checklist of the Preferred Reporting Items for Systematic reviews and Meta-Analyses extension for scoping review (PRISMA-ScR, Appendix 1, available on online), was used (18) .
Research question
The research question was based on the four FCTC articles relevant to oral health, which were modified to fit the dental context: article 12 -use of communication tools to promote education and awareness of tobacco issues; article 14 -promotion of tobacco cessation; article 20 -exchange of information about determinants and outcomes of tobacco use; and article 22 -international cooperation to transfer scientific expertise to strengthen national tobacco control strategies (15) . The research question was: how has the FCTC affected dental research in each and all countries of the Region? We assessed its influence by evaluating research on (i) the effect of tobacco use on oral health and dental treatment, (ii) the knowledge, attitude and practices of dental care personnel about tobacco, (iii) the knowledge, attitude and practices of the general public about tobacco, (iv) tobacco control interventions in the countries and (v) collaborations in tobacco and oral health research through the recruitment of participants from several EMR countries.
Eligibility criteria
Publications were selected for the study if they included: (i) participants living in at least one country of the Region, (ii) data on tobacco, and (iii) data on oral structures (e.g. tissues and their combinations with prosthetics or restoration), oral conditions, dental care personnel, dental students or dental treatment. Theses available on the Internet were included. There were no language, time, gender or age restrictions. Publications with participants from the Region who were living outside the Region were excluded as were publications by researchers from institutions in the Region that included only participants from outside the Region. Books were excluded.
Information sources
PubMed, Scopus, Web of Science, Google Scholar and Proquest dissertation and theses databases were searched using search terms covering the three concepts of the inclusion criteria (Appendix 2 includes details of the search strategies, available online). The search was conducted from November to December 2018. Mendeley folders were created for each country. Countries were randomly allocated to our team members to search for publications and the results were saved in the relevant folders. Subsequently, all search results were saved to one Mendeley folder and checked to remove duplicates. A level 1 screening was performed (title and abstract) and level 2 screening (full text) of the remaining publications. These two screening steps were checked by another investigator who had not been involved in the screening and differences were resolved by consensus.
Data charting
A data charting form was prepared, which was tested on five publications. Twenty-two columns were added, one for each country, so that countries having collaborated in a publication could be captured. Using the final version of the data charting form, each of us independently charted data from the publications assigned to her and further excluded publications that did not fit the inclusion criteria (level 3 screening). A check was done at the end for all entries by another examiner.
The following data for each publication were extracted; (i): publication year, (ii): whether more than one country (from anywhere in the world) was included (yes/ no), (iii) whether more than one country of the Region was included (yes/no), (iv) name of the country of Region included, (v) age of participants (preschool children, 0-5 years; schoolchildren, 6-12 years; adolescents, 13-18 years; young adults, 19-24 year old; adults, 25-44 years; adults, 45-64 years; adults, 65+ years; multiple and unspecified), (vi) study type (letter, case report, case series, cross-sectional, case-control, cohort, clinical trial, systematic review, narrative review, report, in vitro study and diagnostic accuracy study) (vii) tobacco type (cigarette, cigar, waterpipe, smokeless tobacco, pipe, e-cigarette, multiple and unspecified), (viii) whether the publication addressed the effect of tobacco on oral health or dental treatment (yes/no); (ix) whether the publication addressed the determinants of tobacco use (yes/no); (x) whether the publication addressed tobacco knowledge, attitudes and practices of the general public (yes/no); (xi) whether the publication addressed tobacco knowledge, attitudes and practices of dental care personnel (yes/no); and (xii) whether the publication addressed the effect of dental interventions on tobacco control (yes/no).
Synthesis of results
The number of publications was calculated for the charted items for each country of the Region and overall, and compared these numbers with the prevalence of tobacco use in the country (19) . Studies were categorized into observational (cross-sectional, case-control and cohort), clinical trials, reviews/reports (narrative review, system-atic review and report) and others (letter, case report, case series, in vitro study and diagnostic accuracy study).
The correlation was assessed between number of publications and the prevalence of tobacco use using the Pearson correlation coefficient. Figure 1 shows the flowchart of the selection process of publications for the scoping review. A total of 4041 publications were retrieved. After removing duplicates, 2186 remained. After screening the title/abstract and applying the inclusion criteria at different stages, 322 publications were available for inclusion. Table 1 shows the number of publications on oral health and tobacco of each country. The five countries with the most publications were Saudi Arabia (79 publications), Pakistan (66), Islamic Republic of Iran (60), Yemen (40) and Jordan (38) giving a total of 283 publications (87.9% of the 322 publications). Apart from information in four multicountry reviews/reports, no publications were available on Djibouti and Somalia. Lebanon, Tunisia, United Arab Emirates and Bahrain had the highest prevalence of tobacco use (> 25%). The number of publications was negatively correlated with the prevalence of tobacco use but this was not statistically significant (Pearson r = -0.35, P = 0.20).
Results
Of the 322 publications, 32 (9.9%) included participants from more than one country, 21 (6.5%) included participants from more than one country of the Region (addressing FCTC article 22) and 301 addressed the situation in one country of the Region only. Four (1.2%) reviews/reports covered all 22 countries of the Region. In two other publications, data were collected on three countries of the Region and in 12 publications, data were collected on two countries. Excluding the four multicountry reviews/ reports, Saudi Arabia and Yemen had the most publications that included more than one country of the Region (eight publications each) followed by Sudan (seven), Pakistan and UAE (six each), Egypt and Islamic Republic of Iran (five each) and the Syrian Arab Republic (four).
Most publications (82.0%) reported observational studies (Table 1) . Figure 3 shows the study designs of the publications: 58.7% were cross-sectional studies, 20.2% were case-control studies and 3.4% were cohort studies. Only 14 (4.3%) publications reported clinical trials (Table 1 and Figure 3 ). Egypt, Jordan and the United Arab Emirates had the highest percentage of clinical trials relative to their total number of publications (> 7.5%) ( Table 1 ). The 14 clinical trials included participants from Saudi Arabia (five publications), Islamic Republic of Iran (three), Jordan (three), Egypt (two) and United Arab Emirates (one). Most clinical trials were used to investigate interventions to reduce the effect of tobacco on oral health and dental treatment (11 publications); only three of the published clinical trials assessed interventions on tobacco control and interventions to modify the knowledge, attitudes and practices of the general public with regard to tobacco and its effects, harms, use and cessation. Figure 4 shows that most publications addressed FCTC article 20 (exchange of information on determinants and outcomes of tobacco use), including the effect of tobacco use on oral health and dental treatment (79.5%) and factors affecting tobacco use (15.2%). Fewer publications addressed FCTC article 12 (use of communication tools to promote tobacco education and awareness): knowledge, attitudes and practices in the general public (10.6%) and dental care personnel (10.9%). Only 4.3% of the publications focused on interventions to control tobacco use (FCTC article 14).
Most publications (59.0%) included participants of multiple age groups or unspecified ages (14.9%). Young adults (9.0%) and adults (6.5%) were the two single age groups most frequently studied; only one study (0.3%) focused on preschool children and another study (0.3%) on older people. Seven studies (2.2%) exclusively included adolescents (Appendix 3, available on line).
Most publications addressed multiple (32.3%) or unspecified types of tobacco (28.6%). Smokeless tobacco (21.1%) and cigarettes (13.4%) were the most common types of tobacco examined where only one tobacco product was 
Discussion
This study shows that countries of the WHO EMR with the highest prevalence of tobacco use had fewer publications on tobacco use and oral health than other countries of the Region. In addition, most of the publications on tobacco use and oral health were from a small number of countries. Furthermore, few publications addressed tobacco use and oral health in more than one country of the Region. Despite the increase in tobacco and oral health literature in the Region, most publications were aligned with only one FCTC article and few studies directly dealt with tobacco cessation. Most publications were observational studies with only a small number of clinical trials. Few studies addressed young age groups when tobacco use may become established.
The findings showed an increase in the number publications on tobacco and oral health in the Region over time but overall the number of publications was limited. The increase may reflect a greater global focus on tobacco problems after the FCTC. The decrease in publications in 2011 may be attributed to war and political unrest in Egypt, Libya and Syrian Arab Republic and is an indication of how circumstances may affect research. The findings on an overall small amount of health research in the Region compared to global levels concur with other studies that showed a marked increase in research publications after 2000 (20) and an increase after a drop in 2011 (21) .
More publications were found with participants from countries within and outside the Region than publications that recruited participants exclusively from several countries of the Region. This finding suggests collaboration between countries of the Region and the world is greater than collaboration within the Region. Other research has also reported greater collaboration in health research between countries of the Region and European and North American countries than between countries of the Region (20) . Another study reported that 61% of publications on noncommunicable diseases in the Region were one-country studies and 30% involved regional collaboration (21) .
Most of the publications on tobacco and oral health in our review were from Islamic Republic of Iran, Jordan, Pakistan, Saudi Arabia and Yemen. The findings differ from other research that reported that Egypt and Pakistan produced the most health research (20) . This difference may be attributed to differences in the research areas and specialties examined. Tobacco and oral health research was also looked at but other countries of the Region may conduct a greater amount of research on the other fields.
Few of the publications in this study reported clinical trials or systematic reviews; of the clinical trials reported, two thirds were from the Islamic Republic of Iran and Saudi Arabia. This partly agrees with a previous study that showed that the greatest increase in clinical trial registration in countries of the Region in the past decade was in the Islamic Republic of Iran (22) . Clinical trials and systematic reviews provide the highest level of research evidence to inform clinical decision-making and policy setting. The small number in our study suggests that the The number of publications addressing different articles of the FCTC varied. While a large number of publications related to an FCTC article does not necessarily mean that this article has been successfully implemented, it gives an indication of the focus on FCTC articles in a country in general and in the health research community including the dentistry community. Our study partly agrees with previous research showing global variation in the progress toward implementing the FCTC in its first 10 years. Rapid progress was made in implementing article 12, while progress was slower for articles 14 and 20; the least progress made was in implementing article 22 (15) .
Another study that assessed progress in implementing article 14 surveyed key stakeholders in 142 countries and showed better implementation in higher-income countries (23) . Research suggests that tobacco cessation services by dentists may be as effective as those provided by other health professionals (24, 25) , and that tobacco control services provided by dentists can be improved with training and have a positive effect on patients who smoke even if they are not paid for this as a patient care service (26, 27) . Research on tobacco cessation in a dental context in countries of the Region would provide guidance on designing tobacco control interventions to be implemented by dental care personnel.
The limited amount of research on oral health and tobacco control in the Region may be because of challenges in conducting heath research in general (20) . These challenges include limited human resources, financial constraints and problems of data availability because of the health system structure (most health care systems in the Region include no or limited surveillance, so risk factors and disease outcomes are not linked in large datasets that enable research. Similarly, patient records are often not complete). Such challenges are made worse by inadequate research strategies in many countries of the Region that limit the ability of research to respond to local health conditions. Another explanation for the small number of publications on oral health and tobacco control in the Region may be the limited interest and training of dental researchers to explore non-dental solutions to tobacco problems, including pharmacological and behavioural therapies.
This review has some limitations. First, most of the grey literature from the countries of the Region was not included, such as theses or papers published in regional journals, because it is generally not retrievable by search engines. This could have resulted in an underestimation of publications on tobacco and oral health and highlights one of the main challenges facing research in the Region. Second, the findings of the studies were not assessed whether they were translated to policies or improvement in clinical practices. This is an area of research that is needed.
Nonetheless, this scoping review is the first to map the status of research on oral health and tobacco in the Region. Gaps were identified in research including the need for multicountry clinical trials assessing the effect of interventions by dentistry personnel to control tobacco, especially in countries of the Region where tobacco use is most prevalent.
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Recherche sur le tabagisme et la santé bucco-dentaire dans la Région de la Méditerranée orientale en lien avec la Convention-cadre de l'OMS pour la lutte antitabac : étude exploratoire Résumé
Contexte : Le tabagisme est un facteur associé aux maladies bucco-dentaires. L'évaluation de la recherche menée sur le tabagisme et la santé bucco-dentaire peut fournir des indications sur la situation en cours et contribuer à impliquer le personnel de santé bucco-dentaire dans la lutte antitabac. Objectifs : La présente étude avait pour objectif d'identifier les lacunes en matière de connaissances dans la recherche menée sur le tabagisme et la santé bucco-dentaire dans la Région de la Méditerranée orientale. Elle s'appuie sur quatre articles de la Convention-cadre pour la lutte antitabac : l'article 12 concernant l'utilisation des outils de communication disponibles pour promouvoir l'éducation et la sensibilisation du public à la lutte antitabac ; l'article 14 concernant la promotion du sevrage tabagique ; l'article 20 concernant l'échange d'informations sur les déterminants et les conséquences de la consommation de tabac ; et l'article 22 concernant la coopération internationale pour le transfert des compétences permettant de renforcer les stratégies nationales de lutte antitabac. Méthodes : L'étude exploratoire réalisée s'est penchée notamment sur les publications relative au tabagisme et à la santé bucco-dentaire dans la Région. Les thèses publiées dans PubMed, Scopus, Web of Science, Google Scholar et Proquest ont été passées en revue. Les informations extraites incluaient : le pays, le type d'étude, le nombre de pays étudiés (un ou plusieurs) et la référence éventuelle aux articles 12, 14, 20 ou 22 de ladite Convention-cadre de l'OMS dans chaque publication.
